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Listing of Claims 



(previously presented! An exhalation permi tting ilter jnask assembly for 
positioning over the month and nose of a usen the filter mask assembly comprising; 



a mask configured to fit over the nose and mouth of a use r and including filter materia! 



through which air can be inhaled bv a use r yrfiile effecting filtrati cm of the inhaled air: 



a unl-directional valve mounted to th e mask for permitting exhalation th rough the valve 
whileprectudin g inhalation through the valve; 

the valve including a flexible flap having a root end oorti an. opposite side p ortions and i 
free end portion, an upper housing member, an inlet port and a vi live seat suitbunding the inlet 



the flexible flap being fixedl y mounted at the root end do rtion relative to the WPgf 



)^ housing member in a num r ^ gfl ^ the free end portion makes i coaling contact with the scaling 
surface when the flexible flap is closed and so that the free end p jottion of the flexible flap lifts 



from contact with the sealing surface and moves outwardly of thf sealing surface when exhaled 



air passes through the inlet port*, and 

n>e flexible flap having a transv erse curvature extending friediallv of the flan imparting 



sufficient stiffening to the flexible flan to maintain the flexible fl io in sealing contact with the 



seatin g surface for anv orientation of the filter mas k during normjal operating conditions in the 
absence of a p ressure differencial across the flexible flap 



sealing surface adjacent the 



port and being part of the upper housing memb er and including ^ \ 
i nltftport: 

the valve further including a lower housing memb er that hicludes a flap-engaging 



vyhcrein the traverse curvature is imparted to the flexih 



en gaging member contact th e root end portion of the flexible fla* such that the Hap is held 



flgqjiH ft foe sealing surface of the upper housing member and sue! i that a portion of the flap 



resides in non-alignment with the sealing surface of th e upper ho using member when the valve is 



viewed in a longitudinal section fPlG. 4V 



e flap bv hav ing the flap- 



1 7. (previously presented! A filter mask as sembly as Recited in claim 1 6. wherein the 



flexible flap is formed of elastomeric material. 
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18. (canceled) 

|p. {previously presented) A filter mask MsernfrlV M, 




lower housing member feces the unper housing member, and wfc 


erein the root end portion of the 


flexM? flap i« h-annof and fixedly positioned between facing sui 


faces of the upper housing 


member and the lower housing member, 

ipimrfmislv presented) A filter mask aaseniblv as 




facing aurface of the lower housing member IB ft curved surface, 


jrwited in daim 19. herein the 



21. (previously presented) A filter mask assembly as, recited in claim 19. whCTClfl tfaftt 



part of me sealing surface of the valve se al which the free end portion of the flexible flap 
contacts fa a flat surface. 

11. (previously presented) A filter mask assembly as recited in claim 19. wherein the 



sealing aurface is provided on a portion of a seal ridge surroundi ig Jhc inlet POTt, 



23. {previously presented ) A filter mask assembly as 



seal ridf e compriseB four lin e ar seal ridge members and the facing surface on. tflC lOW homing 
ia provided on a profiled bloc k aligned with one of the linear sea 1 ridec mcmbCTB. 



2*. {previously presente d ) A filter mask assembly aal recited in claim 23. additionally 



including a seco nd profiled block provided in the lower housing. 



recited in claim 22. wherein the 



member engaging a central 



portion of the flexible flap outwardly of the root end portion to i rge the central Portion toward 



the imnar hous ing to enhance the transverse curvature of the flexible flap, 



25. (previously presented) A filter mask as recited in 



material com prises at least -one sheet incorporating filter-materiaf. 
26-40 (canceled) 



elaim 1 6. wherein the filter 
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41. (previous! v presented! A filt er face mask comprising: 



a mask body adapted to fit over a nose and a mouth of a wearer, and 



Case No.: 54135US0U 



an exhalation valve moun flyl tn the bodv: 
flje exhalation valve comprising a flex ible flap and a vaWe seat; 



ftc flexible flan being mounted to the va lve seat in canti 



between ope n and closed positions; 

frg flexible flap having a longitudinal dimens ion and a fijee end that rests upon the valve 



seat when in closed position; 

foe flexible flap also having a transve rse curvature in a direction transverse to the flap's 

longitudinal dimension: 

the transverse curvature biasing the flexible nap to effec t positioning and retention of the 



flexible flap in the closed position in the absence of a n opening jpressure differential across the 
flap for anv orientation of the valve 

wherein the flexible flap has maximum transverse cur vafrtre at the location where the 
flexible flap is mounted to the valve seat. 

42. (canceled) 

42. (previously presented! The filter mask of claim k\ . wherein the transverse 



ever fashion for movement 



curvature of the flexible flan progressively decreas es toward the free end of the flexible flap. 



44. (previously presented! The filter mask of claim 41. wherein the transverse 



curvature to imparted to the flexible flap bv virtue of its mo unting to the valve seat. 



45. (previously presented! The filter mask of claim < U. wherein the flexible flap is 



mounted to the valve seat bv being pressed towards the seat bv u member disposed on a valve 



coyer. 



46. (previously presented! The filter mask of claim 111 . wherein the exhalation valve 



» is.so.located.on-the.mask.such.that.durinp.noTmal,head.mbvem< ttts.of.a.w.earer._the free end of 



the flexible flap is generally directed d ownwardly. 
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47. f previously presented! A filter face mask that comprises: 



a maak hodv adapted to fit over a nose and mouth of a wearer for filtering inhalation air. 



and 



an exhalation valve mounted to the mask body, the exhali ition valve including a flexible 



flap, a first housing defining a valve seat and including a seal ridfre terminating in a seal surface. 
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and a second h oming defining a valve cover. 

the first housing incl uding one or more inlet ports, the onfc or more Inlet ports being 

r 

surrounded bv the seal ridge: I 



txmfing; 

the flexible flan having onlv one stationary Portion and oi 


lly one free portion and a 


peripheral edge mat includes both stationary and free segments, t 


he flan also having a 


lonritudinal axis extending in a direction between (he free and st 


itionarv segments of the flap: 


the stationary oortion o f the flexible flat) beine held in a « 


W jonarv position in fiORftfft 


with a oortion of the seal ridge such that the stationary segment c 


J the pcripaeral tits remains 


stationary during exhalation, and the free portion of the flap bein 


f movable during exhalation 


flldlMtfie fm SCRraimt of die peripheral edge move? away fro 


m the seal surface and the free 


oortion of the flap lifts off of the seal surface: and 

the flexible flan having a curvature in a direction transvet 


se to the longitudinal axis, the 


transverse curvature being imparted to the flexible flan bv the mc 


kinting ojffte flexible flap in 



contact wjth a portion of the seal ridge, the mounting of the flan pausing the stationary portion of 
the flap to be pressed towards the seal ridge such that at least a portion of the stationary portion 
resides in non,-a1inn m, 'P t with the seal surface when viewing the Valve in a longitudinal section 
fFlG. 4): the transverse curvature effecting biasing of the free portion of the flexible flan towards 
die seal surface under neutral conditions so thai the fjyp majntainjs substantial contact with the 
seal surface of the valve seat in the absence of exhalatorv pressuije differential across the flan in 
anv orientation of the valve, while also allowing the free portion ^f the flexible flap to be lifted 
from the seal surface during an exhalation. 

48. (canceled) 
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49. rpreviouslv presented) The filter face mask of ch 


dm 47. wherein the flexible flap 


is mounted to the valve in cantilever manner by hginR trapped b< 


(tween resoective surfaces on the 


valve seat and the valve cover. 

50. {previously presented) The filter face mask of 


dm 47. wherein the outlet uorts 


are oriented on the valve cover relative to the flexinp of the flexi 


|>le flap such that exhaled air 


£om a wearer exits the exhalation valve with a downward como 


anent that directs the exhalate 


awav from a wearer's eves. 

51 . (previously presented) The filter face mask of ch 


im 47. wherein the seal surface 


has multinle oortions that include first and second side Portions \ 


ind a free-end portion, the free 


segment of the oerinheral edge of the flexible fiao havina a flat c 


onfiguration above (he first and 


second side oortions and the frcseud portion. 

$2. foreviouslv presented) The filter face mask of ch 


im 47. wherein the flexible 


flap's transverse curvature progressively decreases towards an ov 


ter end of the free portion or the 


flexible flap. 

53. fpreviotislv presented^ The filter fece mask of cli 


im 47. wherein the valve seat 


and valve cover are inter-fittinft nlastic Darts. 

j 

S4. (previously presented) The filter face mask of cla 


im 47. wherein said stationary 


cordon of the flexible flan is permanently configured for embrac 


nc a nortion of the valve seat. 


55-63 (canceled) 
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64. (previously presented) A filt er face mask that cot wises: 
fa) a mask body adapted to fit over a nose and a EMU h of a wearer, ffid 
(h\ an exhalation valve mounted to the mask body, tfafc exhalation YftlVC comprising ft 



flexible flan and a valve seat, the flexible fi«p*gpp counted to he valve seat in cantilever 



fashibn.aueh that it has a longitudinal dim ension, the flexible fla i having a free end that rests 



upon the valve seat when closed, the flexible flap e xhibits a curvature in a direction transverse to 



the flexible flatfs longitudinal dimension, the tran sverse curvatui frasing the flexible flap to 



assist inclosing the valve in the ah ****™ an opening, pressure differential across the flexible 
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flan, under anv orientation of the valve, w h erein the flexible flapjhas a transverse cwvaflffe at th<? 
Incatkm where the flexible flap is moun ted to the valve seat 

65 (canceled) 

$6. (previously presented) The fluid valve of claim o k wherein the transverse 



curvature of the flexible flap decreases in the longitu dinal dimension toward a free end of the 
flexible flan. 

67. (previously presented) The filter mask of claim fife, wherein t he transverse 



cu rvature is i m parted to the flexible flan bv virtue of its mountin X to the vqlyg seat, 



fifr (previously presented) The filter mask of claim 6ff. w herein the flexible flap is 



mounted to the valve seat bv being pressed to ward the valve seat 



valve cover. 



bv a member disposed on a 



69. (previously presented) The filter mask of c laim 64. wherein the exhalation valve 



is so located on the mask such that during normal h ead movemei Is of a wearer, the free end Of 



the flexible flan is generally directed downward. 
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•a * - * - — - — r ,^r ^■it ^ A filter fa/*o mactr fKaf #*nf 

70. {prtviO^JY prejsenical A nner iace masR uuu 




fa* a mask bodv toatis agapted tg m pygf a TOgg -fflfll 


mraitn nf fl.il/pnrpr* nnn 


flft an exhalation valve that is mounted to tnc masK p 


wfv tlr%^ ^vKsklntinfi Vftlvft 


fontfppme a flexible flao. a valve seat, and a valve cover, tn? yq 


■ja QAAt mmnfiKiTiD or more 
vc seal wv^fiiui^oiiiK uu» wi mviw 


inlet ports, which one or more ports are surrounded by a seal sur 




one or more outlet oorts and beine ioined to the valve seat the fl 


sxible flan beinp mounted to the 


yalve seat and having onlv one stationary portion and only one fl 


ee portion and a peripheral edae 


that include atA^rp«[Y and free segments at opposite ends of a 1< 


pigitudinal axis of the flap, the 


RtsitumRTv seement of the flexible flan's peripheral edge teiflfi^ 


bciated with the stationary 


pofttfin 9f the flexible flap so as to remain stationary durins an e 


^halation, and the free seement 


B f tha flexible flap's perisheral edee beiMLaswciated With Utt ftj 


* portion of the flexible flan so 



as to be movable during an exnaianon. me nexioie nan imviim » 

transverse to the lonatudinal^Lof the flan, the transversa rarv 


ature being imparted to the 


flexible flapbvthemountinttof the flexible flap at the stationary 


portion off-center relative to the 


flap and closer to the stationarv segment of the flap's oettehersOj 


dee than to the free sepnenL the 


counting of the flexible flap at the stationarv portion bcina acco 


npltshed bv havina a member 


from the valve cover uress aaainst the flap to create sufficient cu 


fvature in the flap at a point 


^here the member contacts the flan to cause at least part of the s 


ationarv portion to reside in 


non-alimment with the seal surface when viewing the flap inal< 


mgitudinal section fPIG. 4\ the 


member cai«inpj ft M^ng of the free portion of the flexible flap 


award the seal surface under 


neutral conditions while alao allowinc the free portion of the fle> 


ible flan to be lifted from the 


seal surface during fill CTh?ta^fflfTI. 
71. (canceled) 

1% fpreviotialv presented) The filter face mask of cla 


im 7Q. wherein the flexible flan 


is mounted to the valve bv beina trapped between respective suti 


^ices on the valve seat and the 


valve cover. 
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73. fmevionslv presented ! The filter face mask of claim 70. wherein the outlet POfte 



are oriented on the valve cover relative to the flexing of the flexi rie flap such that exhaled air 



from a wearer exita the exha totH ™lve with a downward component that directs the exhalate 
away from a wearer's even. 

14. (previously presented! The filter face ma sk of claW 72. wherein the seal surface 



hM multiple portions that include first and second side portions tad a free-end portion, the free 



aeement of the peripheral edge of the flexible flab having a flat configuration above the first and 



second aide portions and the free end portion. 

75. fpreviouglv presented ! The filter face mask of claW 74. wherein the flexible 
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fl ap'a transverse curvaftirc decreases towards the free segment orjthe peripheral edge of the 

flexible flgp- 

76. (previously presented! The filter face mask of claft n 75. wherein the flexible flap 



lies flat against the seal surface that is disposed beneath the free 



Bid of the flexible flap. 



77. (previously present ed! The filter face mask of ch im 70: wherein the valve seat 



and valve cover are inter-fitting plastic parts. 

78. (previously presented! The filter face mask of clfoti 70. wherein the stationary 



portion of the fl«ri Y '* flflg jg eonfiR"Tf d for embracing a membe r on the valve seat 



79. fprevioualv presented! The filter face mask of ch hn 70. wherein the exhalation 



valve is positioned on the mask body and the flexible flap is oosjticned on the valve seat such 
that the free portion of the fl an resides below the stationary portibn when the mask is worn in its 



normal upright position over the nose and mouth of the wearer. 

80. (nrevioualv presented! The filter face mask of clAm 79. wherein the flexible flan 



has no more than one free portion and no more than one stationary portion. 



" 81: (r^evioualy-presentedrThe fil ter face mask of cla m 72. wherein die flexible flap is 



mounted to the valve ?fflt offl^ nter relative to the flap. 
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82. 



fpreviouiirv presented! The filter face mask 8 L whettrin the flexible flftP i? 



g runted closer to Ifae itationflav segme nt of the peripheral surface 
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th ^n to the free segment 



$3 rprevjaualv presented! The filte r face mask of cla pi pfc wherein the transverse 



curvature constitutes an arching of the flap pn a dir^epsion transve rsc to a longitudinal dimerigim of 



M frjiwiottclv presented! The filter face mask offiMm 



aha has a curvature fa fee lon gitudinal dimension, which cuTvanJ 
of the flap. 

fprevioualv presented! The filter face mask of clfilim 84. whCTCTl tte tfftWvergg 



curvature of the flap decrea ses in the longimdinal dimenaon moylnfi 
mounted to the valve seat t owards the free segment of the flap's 



paripl 



S3 wherein the flexible flap 
If imparted to a central section 



frgm ft point where the flap is; 

ipheral edge. 
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86 forevioimlv presented^ A filter ""^ that comprises [ 
(a ) « marie body thai ig ~t» p «f d "t over the nose and mouth of a person; and 
( ft) a unidirectional «*halation vary? frf» « mounted to the mask hodv to enable eyhajed 
a j r to «rit an interior of die mask body during a n exhalation, the unidirectional exhalation vafrs 
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(i> aem ri| eYCTritofrk nA P tttathasastatiot ary portfon arid a free portion 
g pd has a nerinhf^l edge that include wnoVinP first and ^PPpnd g4«<» QpPOSftB 
^tinnArv and fire edges, the stat ionary and free rdfes h eft , K Iqcqted at opposmR epds of a 
| gr prit,.Hin a 1 fmj'ff ff f fly p the first and ««fnnd peripheral aide edges extending between 

the stationary edge and the free edge. 

fift a valve seat having sealing surfaces that contact the cantilcvcrcd flexible flap. 



aton g the stationary and free and first and second sidjg edges when the valve is closed; 
and 

f iij ) a valve cover that has a profiled block that Wjyes the flexible flap at the 



atationarv portion to nresa the flap towards the valve seat to cause the flexible flap to exhibit 
a curvature at least in a direction transv^^ «} lonfr ft ud na1 axis - the transverse curvature 



tyj fl «ippr tn« Ai m and maintaining the flap in substantially in contact with all foe Scaling 



surfaces of the valve seat in the absence o f ? " op"iin ft P»« differential across the valve. 



under anv orientation of the valve while al s o allowing the roc edge arid at least Portions of 



the peripheral side edges to fl ex awav from the respective paling aurftce* of fog valve sea* 
during an exhalation. 



87. {previously presented! The f ilter mask of claim » '. 



engages the flan at a non^eht r al location of the flap in a non-aliflrJed rclatjowhtP to the sealing 



gurfeces to create an arched configuratio n traiMvcrselv to the 1onri|tudinal axis, wherein the arched 



^ figuration decreases along the longitudinal axjs in a direction) 
profiled block engages the flan towards the free segment of die I 

the flap is trapped between respective s u rfaces on the profiled bloflc and on the valve seal 



wherein die profiled block 



f ping from the location where the 



flap's peripheral edge, an d wherein 
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88. f previously presented) The filter mask of claim 8^ 


r wherein the sealing surfaces 


have multiple portions that include first and second side portions a 


nd a free end oortiorL the free 


segment of the perfcheral edee of the flexible flao haviniz a flat cot 


figuration above the first and 


second aidoportfc^K and the free end noition. 
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gg. f previously presented* A filter mas k that comprise*?: 
M a mask bodv: and 

a unidirectional exhalation valve that is secure d to the mask body, ihe unidirectional 
exhalation valve comprising: 

ffl a flexible flan that has only one stationary portion and only vffi foe r&Sm 
and that has a peripheral edge that includes a stati onary segment and a free segment the 
nfrtiftnarv segment being associated with the stationary portion of the flap SO as to remato 
stationary during an exhalation and the free segment of the flan bein g associated with the 
free portion of the flan so ag be may^lf foring an exhalation, the stationary and free 
sepnents of the peripheral edge beinp disposed at opp osing ends of a longitudinal 

(jtm^iPPvftoflflP-; 

fin a valve seat that has at least one port to alloW exhaled air to exit the mask 
1 frdv when woiff cm a person, the valve seat a)$o comprising a seal surface onto which ft ? 

\££ stationary and ffoff Eft**™ *** of flap m ake contact when ho fluid is passing through the 

portftrt. the free portion of the flap being canable of being lifted from the seal surface when 
a wearer exhales to allow exhalate to exit the maslc the serf surface surroundfag the POTtf 
bq that wheftlftf ptationarv and free portions of the flap are in contact with the gff l ffutfftW 
fluid cannot pass through the portfsl in an opposite directio n to enter the mask, the flexible 
flap being mounted to the valve seat to create a fixed curvature in the flap in a direction 
transverse to the longitudinal dimension, the fixe d curvature being accomplished by 
exerting a force on the flexible flap to move the flap towards t he valve seat such that the 
flap, at the location where the force is exerted, ip jion-alipfrd with the seal surface, the 
exerted force flflfl the pn n-alipned relationship betw een thtf seal surface and the flap at the 
location of the force, imparting the curv ature and biasing the flao towards the seal surface to 
enable the fre e portion of the flap to maintain substantial contact with the seal surface under 
anv orientatio n of themask when a fluid is not passing through the valve seat porrfsl 

QQ. ^previously presented) The filter face maslc of elaifn 89. further comprising a valve 

cn^CTtliiit-hiig-a-imfi 

create the force needed to impart an arched curvature to the flap. 
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91. fprevioMglv presented) The filter face mask of claim 90. wherein the profiled block 
engage* the flap at a non-central location of the flap in a non-aligned relationship to the sealing 
surfaces to create an arched configuration transversely to the longitudinal axis, wherein the arched 
x configuration decreases along the longitudinal axis in a direction going from die location where die 
^ * • profiled block engages the flan towards flic free segment of the flan's peripheral. edge, and wherein 
the flap is trapped between respective surfaces on the profited block and on the valve seat. 
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92. (previously presented! A filter mask that comprises: 
(Si a mask bodv: and 

(b) a unidirectional exhalation valve that is secured to the mask body, the unidirectional 
exhalation valve comprising: 

( ft a flexible flap that has a sta tionary por tion and a free portion and that has a 
peripheral edge that includes a stationary segment and a free seg ment; foe s tationar y 
segment being associated with the stationary portion of the flap so as to remain stationary 
during an wrhaja^n and the free segment of the flan being associated with the free portion 
of the flan so as to be moveable during an exhalation, the stationary and free segments of 
the peripheral edge being disposed at opposing ends of a longitudinal dimension of the flap: 

fffl ft valve seat that has at least one port to allow exhaled air to exit the mask 
bodv when worn on a person, the valve seat also comprising a seal surface onto which the 
1 stationary and free portions of the flap make contact when no fluid is passing through the 

* porttsV the free portion of the flap being capable of being lifted from the seal surface when 

a wearer exhales to allow exhalate to exit the mask, the seal surface surrounding the nortfal 
so that when the stationary and free portions of the flan are in contact with the seal surface 
fluid cannot pass through the nort/st in an opposite direction to enter the mask, the flexible 
flan being mounted to the valve seat in a carmtevered manner and to create a fixed curvature 
in the flap in a direction transverse to the longitudinal dimension, the fixed curvature being 
accomplished hv exerting a force on the flexible flan to move the flan towards the valve seat 
*" ph * w f fl ff- at the location where th e force is exerted, is non-aligned with the seal 
surface, the exerted force and the non-aligned rela tionship between the seal surface and the 
flap at fte location of the force, imparting the curvature and biasing the flap towards the seal 
surface to enable the free portion of the flan to maintai n substantial contact with the seal 
surface under any orientation of the mask when a fluid is not passing through the valve seat 
pcrtfsV 

93. (previously presented! The filter face mask of claim 92. farther comprising a valve 
- — -cxnwmrthasaproflled^leckextcnd mg-there 

create the force needed to impart an arched curvature to the flap. 
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94. fprevionalv presented! The filter made of claim 92. wherein the flap's peripheral 
edge has two peripheral ride edge* located between a station ary end and a free end, wherein the free 
end flpfl ft Ifii f portiona of the peripheral aide edges a re freely movable to flex awav from portions 
of me aeal surface mat the fla p would contact when in a closed condition, 

pS. fcuffflflly amended! A filter mask that comprises: 
a maak bocl y flM \f fl*1 ant ed to fit over the nose an d mourn of a person: and 
a .^direction*! exhalation valve mat is mo unted to the mask body to enable exhaled air 
to exit an interior of t h e maak body during an exhalation, the exhalation defining a downsftSffn 
direction and an opposite upstream direction, the unidirectional exhalatio n valve comprising: 
a canti levered flexible flap and a cooperating valve seat surrounding a v alve orifice: 
the cantileverad flexible fla p defining a root end and a free end at opposite ends pf a 
i. longitudinal axis of the flap, and two peripheral side ed ges respectively extending between the 
^ root end and the free end: wherein the ro ot end, the free end, and the two side edges include 
upstream and downstream surfaces: 

till? vnK-lrfflt H" 6 Bealmg ^faces that contact the flap alone portions of the upstream 
surface of the root end, the free end, and the peripheral side edges when the fluid valve is closed: 
the cantilevered flexible flap being moun ted in contact with the respective sealing surface 
pf the valve seat at the root end and being freely movable to flex awa v from the respective 
scaling surface of the valve seat at the free end and along at least portions o f the peripheral side 
edges when fluid flows throu gh the fluid valve and the fluid valve is open; and 

wherein said mounting of th e flexible nan to the valve seat creates a fixed curvature in the 
flap in a direction transverse t o the longitudinal axis, the fixed curvature resulting from a force 
bqn g applied to the flap at a position prox imate the root end and between the peripheral side 
ed ges, the applied force moving the flap ups tream at the applied Position and thus imparting; the 
curvature.- the curvature resulting in maintaining the flap substa ntially in contact with the sealing 
mirfimW ftf ft? v f rve seat in the absence of an opening pressure differential across the flap, in any 

orientation of ttw yalYK and 

— ; nirmcrcomprisfag-a-vatve-covw^ 

sealing surfaces: wherein the bloc k exerts the force in the upstream direction and wherein the 
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transverse curvature in the flan includea a fixed transverse curvature in the flap in said root end at 
a location of said root end located between the block and the portion of the of the root end that 
conticta the sealing surface, and wherein the block has a width that ia teas than a transverse 
distance betwe en opposite side edges of the orifice. 

96. fnrevioiMlv presented * The mask of claim 95. wherein the transverse curvature in 
the flan inchidBB a fixed transverse curvature in the root end of the Hap at a location spaced 
inward from the portion of the root end that contacts the sealing surface. 

97-99. (canceled) 

^ ftKh (previously presented) The mas)c of cjiaim 9 5. wherein said cantilevered 

IT/ ftrppflerwen t , of aaid flexible flab is defin ed bv the flap being supported proximate said root end 
and the free end being unsupported. 

101. fcurrentlv amendedl The mask of claim 95. wherein said cantilevered 
arrangement of the flexible flan is defined bv said flap being supported bv at least said Mock at or 
adjacent aaid root end, and bv the free end being unsupported- 

102. fcurrentlv amended) the mask of claim 95. wherein said cantilevered 
arrangement of the flexible flan is defined bv said flap being supported between said block and 
the sealing surfaces at die ro ot end, and bv the free end being unsupported. 

103. (currently amended! The mask of claim 95. wherein the root end includes an 
outer edye surface, and wherein the sealing surface contacts the root end inward from the outer 

d 

edge surface. 



18 

4»Maai»ieinaMaiin4IHi». i ft J2-i-±w: % ft MA\1 tfkftTA CEVBK dtt 1 AM&*074MAA ft tVKlVft£4 Mat J£4? t ftH&ATafU] rtBflUCi*0Q-3& 



* 3M 



® 651 736 4517 04/20/05 14:21 £3 :20/25 N0:113 



AppUcatkmNo,; 09/986346 . CtoeNo.: S4I3SUS011 

lp4. fcurrentlv amended! A filter mask that comprises: 

a mask body fl int iff ffitofflffl ftr fit W th? nn ? g anfl of » ftnd 
a unidirection al exhalation valve that is mounted to the mask body to enable exhaled air to 
exit an interior o f the mask body durinR an exhalation, the exhalation defining a downstream 
direction and an opposite upstream direction, the unidirectional exhalatio n valve comprising: 
a cantilevered flexible Han and a coopera ting valve seat surrounding a valve orifice: 
the cantilevered flexible flan defining a root end and a free end at opposite ends of a 
frnffTOffP flt of to* fl *P- m d two peripheral side edges respectively extending between the 
root ml and the free end: wherein the root end, the free fr pd. and the two side edges have upper 
and lower surfaces: 

^ the valve seat having sealing surfaces that contact the flan along portions of the upstream 

J surface of the toot end, the free end, and t he peripheral side edges when the fluid valve is closed; 

tfte cantilevered flexible flan being mo unted in contact with the respective sealing surface 
of the valve seat at the root end and being freely movable to flex awav from the respective 
*^V m ayrfcea nf the valve seat at the free end and along at least portions of the peripheral side 
qd ges when fluid fl ows through the fluid valve and the fluid valve is open: and 

wherein the mounting of the flexible fl ap to the valve seat creates a fixed curvature in the 
flap m a direction transverse to the longitu dinal axis, the fixed curvature resulting from a force 
bein g applied to said flan in an upstream d irection at a position proximate the root end and 
between the peripheral side edges, the applied force moving the f lap upstream at the applied 
position and thug imparting the curvature, the curvature result ing in maintaining the flap 
substantially in co ntact with the sealing surfaces of the valve seat in the absence of an opening 
pressure differential across the flan, in anv orientation of the valve: 

wherein the transverse cu rvature in the flap includes a fixed transverse curvature in the 
. root end of the flap at a location spaced inward from the portion of the root end that contact* the 

scaling mfw* ' 

wherein the cantilevered arrangement of the flexible flap is defined bv said flap being 

supported proximate the root end and bv said free end frejpB unsupported; and; 

further comprising a valve cover having a block for mounting said flap in contact with 
said sealing surfaces, wherein the block exerts the force in the upstream direc tion, wherein the 
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transverse curvature in ih$ flftp includes a fixed tranfiyfflft c urvature in the flan in the root end at 
a portion of the root end located between the block and the portion of the of the root end that 
contacts the sealing surf ace, and wherein the block has a wflth that is less than a transverse 
distance between opposite side edges of the orifice. 

105-107. (canceled) ^ 

1£2L (currently amended! Th e mask of claim 104. wherein the canti levered 

j_ arrangement of the flexible flap is defined bv the flap being supported fry fit least the block at or 
adjacent the root end, and bv the free end being unsupported. 

1122: (currently amended! The mask of claim 104. wherein the cantilevered 

arrangement of the flexible flan is defined bv the flan heine supported between the block and the 
sealing surfaces at the root en<L and bv the free end being unsupported. 

U& (currently amended* The mask of claim 104. wherein the upper surface of the 

root end includes an outer edge surface, and wherein the sealing s urface contacts the root end 
inward from the outer edge surffrqe. 
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ILL — ( Previously presented! A filter mask th at comprises: 
ft mask body that is adapted to fit ova- t he nose and mouth of a person; and 
a unidirectional exhalation valve thai is mount ed to the mask body to enable exhaled air to 
exit an interior of the mask body during an exhalation th g ^al ^n defining a downstream 
direction and an opposite upstrea m direction, the unidirectional exhalation valve comprising! 

aiantilevered flexible flap and a coopera ting valve seat surrounding a valve orifice: the 
Cffltilcvered flexible flap defining a supported end and a free end at opposite ends of a 
longitudinal axis of the flap, and tw o peripheral side edges respectively extending between the 
StIPPOrted end and the free end: wherein the supported end, the free en^ and the two side ed ges 
include upstream and do wnstream surfaces: 

the valve scat having sealing surfaces that contact the flap along portions of the upstream 
surfaces of the supported end, the free end, and the peripheral side edges when the fluid valve is 
closed: 

the cantiievered flexible flap bein g mounted in contact with the respective sealing surface 
Of to vafre sea at the supported end and being freel y movable to flex awav from the respective 
acalfag Surface of the valve seat at the free end an d along at least portions of the peripheral side 
gdges when fluid flowa through the fluid v alve and the fluid valve is open: and 

wherein the mounting of the flexible flap to the valve seat creates a fixed curvature in the 
flffp m a direction transverse to the longitudinal axis, t h e fixed curvature resulting from a force 
being applied to said flan at a position within the supported enfj juid between the peripheral side 
rfgW. the ftPPlied force moving the flan upstream at the position a n d thus imparting the curvature. 
the curvature resulting in a biasing of the flap to w ards the seal surface to enable the free end of the 
flap to maintain substantial contact with the sealing s urfaces in the absence of an opening pressure 
differential across the flan, in any orient ation of the valve. 

— f Previously Presented) The mask of-claim 1 11, wherein the transv^se ciirvq ture 
in ftc flap includes a fixed transverse cur v ature in the supported end of the flan at a Ration 
gpaced inward from the portion of th« nf the support e d end that contacts the sealing surface, 
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113. (previously presented) The mask of claim 111, further comprising a valve cover 
having ablock for monnting the flap in contact with said sealing surfaces: wherein said b lock 
exerts a force in the upstream direction to said lower surface of the flan resulting the fixed 
tranaveae curvature. 

j 

1 1 4. (previously presented ) The mask of claim 1 1 3. wherein the transverse curvature 
in the flap includes a fixed transverse curvature in the flap in the supported end between the 
profiled block and the portion of the of the supported end that contacts the scaling surface. 

Hi (previously presented The mask of claim 1 wherein the block has a width that 

j! feyg tftfff a tra nsverse distance between opposite side edges of the orifice. 

^ } 1 6. (previously presented) The mask of claim 111, wherein the cantilevered 

^ arrangement of the flexible flap is defined bv the flap being supported at the supported end and 
the foe end being unsupported. 

1 17. (previously presented) The mask of claim 1 13. wherein the cantilevered 
arrangement of the flexible flap is defined bv the flap being su pported bv at least the block at the 
supported end and bv die free end being unsupported. 

JU& (previously presented) The mask of claim 1 13. where in the cantilevered 

arrangement of the flexible flap is defined bv the flan bein g supported between the block and the 
seating surfaces at the supported end, and bv the free end being unsupported. 

119. (previously present ed) The mask of claim 1.13. wherein the root end includes an 
outer edge surface, and wherein said s ealing surface contacts said supported end inward from the 
outer edfte surface. 
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120. (currently amended! A filter mask that comprises: 

amg » k HYltHi iff ffifrPrff* ft* ffl Wfer me "Qse and mouth of aoerson: and 



iw^lmrt wtafatipn valve that is m wntcd to tto mask totfy to gnaWe ffllrekd air to 

ffllt ffl iffleffor pf fte fflflfr frHfr tiM^R yn exhalation, the exhalation defjrtirift a 4ovynstream 

direction and an opposlfr ^p^f^w> dmpflfrfl, t he umdirecti onft|| refl ation valve comprising: 

. a cantilcvercd flexible flap and a cooperating valve seat surrounding a valve orifice: 
the cantileverod flexible flap defining a supported end and a free end at opposite ends of a 
jonritudinal axis of the flap, and two peripheral side edges respectively e xtending between the 
supported end and the free end: wherein the supported end, the free end, and the two side edges 
frglfffc upstream ftnd fewiuarcain, surfaces; 



the valve seat having sealing surfaces that contact the fla p along portions of the upstream 
surfaces of the supported end, the free en<L and the peripheral side edges when the fluid valve is 
closed: 

the cantilevercd flexible flap being mounted in contact with the respective sealing surface 
of the valve seat at the supported end and being freely movable to fle x awav from the respective 
seating surface of the valve seat at the free end and alo ng at least portions of the peripheral side 
edges when fluid flows through fee fluid valve and the fluid valve is open: and 

means for mounting the flexible flan to the valve seat wherein the mounting means 
creates a fixed curvature m the flap in a direction transverse to the longitudinal axis, me curvature 
resulting in a biasing of the flap towards the seal s urface to enable the free end of the flan to 
naiptain substantial contact with the sealing surfaces in the absence of an opening pressure 
differentia] across the flap, in any orientation of the valve: 

wherein the mounting means includes a block that exerts a force in the upstream direction 
to the flap's downstream surface at a position within the supported end and between the 
peripheral side edges, the applied force moving the flap upstream at the exerted position and thus 
imparting the curvature, 

121. (canceled! 
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